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Abstract of JP5310721 

PURPOSE:To produce a lactone or ester useful as an intermediate for pharmaceuticals, agricultural chemicals, perfumes, liquid crystals, resins, pheromones, etc., at a low 
cost by oxidizing a ketone with oxygen without using a catalyst or using an easily available and recoverable catalyst. CONSTITUTIONS lactone or ester of formula II can be 
produced by an industrially profitable process by reacting a ketone of formula I (R<1> and R<2> are 1-20C alkyl which may be substituted with terminal alkenyl, halogen, 
alkoxy, phenoxy or acyloxy, or phenyl or phenylalkyl which may be substituted with alkyl, halogen, alkoxy, phenoxy or acyloxy; when R<1> and R<2> are alkyl or phenylalkyl, 
the alkyl groups of R<1> and R<2> may be bonded together) with oxygen in the presence of an aldehyde without using a catalyst or in the presence of a heterogeneous 
system iron catalyst (preferably FeS04.7H20 or Fe203) or ruthenium catalyst (preferably Ru-C or Ru02). 



Data supplied from the esp@cenet database - Worldwide 



(19)B#B»fF/r (JP) 



& m 4* ft & m ^) 



#^1^5-310721 

(43)&H0 5 ¥(1993)11^220 



(si) into. 5 mwmn ifvmm*} f i a«**»Jr 

C 0 7 D 307/33 

B 0 1J 23/46 3 0 1 

23/74 3 0 1 

27/049 

C 0 7 D 307/32 F 





#H^4- 308532 


(71)fflKA 


000002093 




(22) mm u 


¥$4 ¥(1992) 11 £180 


(72)5M« 


*Bff*E*>f*KltS4TB 51 

ft* «- 


133^ 


<3i)«itffci3 


#B¥3- 342855 




*R^ttfflrWfiElTB3-29 




(32)«5feB 


¥ 3 (1991)12^250 


(72)38lJMf 






(33)«fc«B3 


111 B*(JP) 








(3D«itii^g 


#H¥4- 52440 








(32) lift B 


^4(1992) 3^110 


(74)^A 








IS 0* (JP) 









(54) 9?K>*fc«xxx;V©ieg& 



(57) [B*5] (ftlEW) £^7)l*r)lM%mt>tt%lZ\Z, R 1 £R 2 

[Btt] 9*h>SfcttIXyA©*«ftlBfift*JI ;KO«»!WIS^bTVJTfeJ:K ] 

[«&] 1 

9 «> 

R 1 -C -R« 
0 

R 1 — C — 0 — R 2 ^ 2 

r 1 s&zfR* (Ci-do) 7;p*;nt, (* 
S7Ji/^-;k An^x 7;i/3^-x 7x;^x 7 
vn^>TffM2ftr^£) 7;i^*;vs ; 7xn;vs ; 

r 2 #\ (**7;i^-;k ad^x 7;pn*>\ 7 



-265- 



1 

[»»»#©*«] 

[»*« l ] HBBt ft l 

o 

R^C-R 2 

(St* R 1 ££tfR 2 tt, H-SfcftffiSfcD, (C 

i-c 20 ) T.;i/^^S, (*«7^yxjk Any 

X 7^3*X 7x/^>, 7^P*xT?««l$nT 
7;^J« ; 7x-*i ; (7;V*;k Any 

; 7 z^7MM*fctt (7)V*r 
)W Any> v 7;i/3*X 7x/^X TyD^/t 

■Sisnr^s) 7x-;i/7;^;i/S^^-r^ ; 

Jh>T~)\, Anyx 7J1/3+X 7x/^>, 7i/ 

n*x 7x-;w ^Sift^nT^Tfecfc^^;^^* 

SgfrTt^fcE, R 1 £R 2 ©7^*^0«»3WI8-& 

it^tfeiK ) T?*snsy h>t**t : £, 

ft 2 

R 1 — C — 0 — R 2 

BH*«2] -tet fti 

q 

R^-R 2 

R 1 £<£tfR 2 tt, H-^fcfcfflSfcfK (C 

i~c 20 ) 7Ji*)i& (**7;vy-;k Any 
x 7;i/3^x 7x/^x 7^n^vTMM$nx 

7MM;7i-;H; (7MiK Any 
X 7^3*X 7x7^X 7yD^H$nT 
ViS) 7xr:*S ; 7i^7MJHSfctt (7)V* 
;K Anyx 7;i/3+x 7x/+x ryu^yn 

R 1 ££tfR 2 ift H-*fcttffl»&D, (*» 
7;Hrx;k Anyx 7^3*x 7x/*x 7v 
d*x 7x-;H T?sft3nT^Tfc£^7;i^;L* 

t*fctt, R 1 (hR 2 ©7JI^©gB#a**§£ 

ft 2 

0 

R 1 q o H 2 

(5t+* R 1 &£tfR 2 feu tfifB^^IUEtt^g^ 

[»*J13] FeSOd • 7H 2 0£fcte 

Fe 2 Oa T*5i*#*2iB«©»i6ft, 

[»**4] ^xX^ASftMStf, Ru-C*fcttRu 
0 2 v e*5**«2 8B«0»iSiS6. 



(2) *JRW5-3 1 0 7 2 1 

[0 0 0 1] 

sfcttxxr;na, kh> a*. #s> win* 7 

x n * y £ n C $ t L T«* ©fifi § Hjft S IS fc* co 

1(7 [0 0 0 2] 

©BJS6ttJ:<tt6tlTVi* (Some Modern 
Methods of Organic Synthe 
sis 3rd e d. P 4 0 3-4 0 7) . b*Lfc 
#5, aKS««»«6Sj5t»<> ar6fc»58ft**LT 

k ^^5Hii^s*ft-r^<aiBB*ffl^&^Si 
lt, 7)iThm<D##T\zn*<o&mfm 

a? fPH3 0 2 5 3 0 6^«) , FeC la , Fe (OA 
c) s , Fe (acac) 3 *<DpJ«tt©*^« (*H 
#fF^3 4 8 3 2 2 2#fi«) , WStt©-yy;HS« 
(#&0H4 6 - 1 2 4 5 6*f&«) **I*tt©/^5^ 
A, A^i^A, tUT'fX ^>?Xf>, -fe'J^A 
^©tttt (#&Pf3 5 6 - 1 4 0 9 5^ft«) Sffl^TS 

ttyh>s**»ft*rs^ffi^i»»snT^5. l^l 

3-^yh^h--/y;HBi«Sffl^5afiS (Che 
30 m. Lett. , 1991, 641) 3&*MS83nT^3 

[0 0 0 3] 
[0 0 0 4] 

HRS ftl 

0 

R 1 -C-R 2 

(^, R 1 ^^t/R 2 tt, (c 
i~C 2 0 ) 7)V*)V& (**7;pyx;^ Any 
X 7;i/3^X 7x7*X 7vn^vTM^^tlT 
^ V^) 7MM;7x^;H; (7)V*r)V, Any 



-266- 



(3) 

3 

X 7;lo*~X 7x/^>, TyD^yTil^nT 

;k /\nyx 7;k3^x 7x;^x 7>-n^x? 

7;k5rx;k /\pyx T^n+x 7xy^x 7-> 
d^x 7x^;i/) TgM$nT^T^J:^7;i/^;i/S 

tfcHu R 1 <LR 2 <D7)V*r)V<D&#&t&& 

R 1 — C — 0 — R 2 

R 1 ££tfR 2 fc, iJffifcHUEflcSafc 
[0 0 0 5] *»«te*^T, JSfitLTffl^^n5± 

tnnx 2-ax^xx 3-ax#/x 2-a^ 

1t/X 3-A+UVX 2-*\?9/>s 3-^79 

xx 4-a^;x 2, 

>-3-*>, l-^DD-3, 3-^^-2-^ 

3, 3-^^^-i-^h^->-2-^y 

X 3, 3-y^^-l-7x; + y-2-^; 
X 1 -7-tr h^S>- 3, 3-P*3 L )V-2-7#; 
X y^D^;>, ^DA>?/>, y^DA^ 
/X y^n^yx y^nt^/X ^dF 
x#/X 2-^fJl/y^D^/X 2-*#3 1 ;k> 30 

^n^yx 2-^i^D^>^;x 3-^^ 
j^D^yx 2-^x^n^yx 

2 -tjy^i/)\i,%u^y$ J x 2, 5-^3\^ 

f;w>^DA^;>, 4-^fji/^DA^yx 
4-t-^y^D^ityx 4-7x-;^n 

A^/X 2-7UJ^0aWX 2-^DD 
y^D^/X 4-y^yy^DAWX 4 

-7xy^x>^nAWx 4-7^h^x>^n 

A^XX 7x-;^7thX 7th7x7X 4' 40 
-X^Jl/7^h7xX X 4' -^DD7th7xy 
X 4' -X h*v7irh7xXX 3' -X h*v7 
th7x/>, 2' -X h^>7irh7xXX 4' - 
7x;^>7th7x/X 4' -7-th^v7irh7 
iyX yntf^7x/X 4' -*V*yyu\i*7 

iyx l- (p-hu;W -2-7 p n;vx l - 

(p-^DD7xrjl/) -2-yD/VX 1- (p- 
^h^'>7x^JM -2-7 p n;vx l- (p-7x 

;^>7x-JW -2-^pyvx l- (p-7irh 

*5/7x=;W -2-^DAVX AX/7x/X 3 50 



*JRW5-3 1 0 7 2 1 

a-7ir h4 1 v7>FD7;^>- 1 7-^X 3/3-7 
ir h*->7>Hnx^>- 1 7-^X 3a-AX/^f 
M^^7>FDX^>- 1 7-t>?W^h5. 

[o o o 6] *agM7?#sns±EHRS; ft; 

^;k SSxf;k ffR-f v:?Pfc!;k S^t-T^ 
;k Mn-yntf;K ^nK*>lif^ »»n- 
X^yk ^ntf^>#n-7°nt!;v, Bfllx^k #S 

-:/nfc?Jk 4-AXrX$t -r/^Jk ^nniffltt 

-7^;k xh*vf#t-7~p;k 7x/^>*»t 
-T^yk 7irb^vS^t-^;k r-^fPW 

hX (5-Al/D7^hX £-^7 P P7^hX 7- 
A^/^hX 8-t^^;7^hX 12-Hr 
#X7^hX 4-^-4-^;7^hX 4- 

t^f;i/-4-^y^hx 5-x^;]/-s-a> 

^X^v*hX 4-X^yi/-5-A>3 7 X^KX 5 
-A^Xl/-5-A>^y^hX 5-^>ryil/- 
5-A>^y 7 ^hX 2, 5->?*^-5-^X? 
X5£hX 6-X5M/-6-A^X^hX 5- 

x^yk-6-A4^-X7#hx 4-x? 1 jy-6-A4 i 

D-y^nX 4- t -J9-)V- 6-A^^/7^ h 

X 4-7x~Jy- 6 -A^y^^hX 6-7U;i/ 
-6-A^X^hX 6-^DD-6-aW7 
^hX 4-yF^>-6-A^y^hX 4-7 
xy^y-6-AW/7^bX 4-7*feh^>-6 
-AW7^X MAX^Jk #»7xXJk » 

»p-hj;k ii P -^DD7x-jk f^ltp-xh 

^y7x-Jk Sim-^h+y7x-Jk fffllo-j* 
b*v7x-;k fflp-7xy^y7x-Jk H#p 
-7thte/7xzjk ^nlf*>»7xx;k £&• 
8xf;k 7 f nKt>|p-^h*y7ix;k 

4' -*3\JW*>^;k 9fR4' -£nnAXX>k S 
K4' -^h^^X^Jk ft»4' -7xy^W 

vyk 114' -7irh*vAxx>k SIf»7xz 

Jk 3 a-7ir h*5/-D-*^E- 1 7 a-rfr*+JT> 
HDX^>-17-tX 3 B-7th*i/-D-tt 
-17a-W7>FDX^>-17-tX 3a- 
^>»/>f;i/**3/-D-#t- 1 7 a-***7>FP 

[0 0 0 7] &%MmtVT}*, Fe, FeS 

04 ■ 7H 2 a Fe 2 o 3 m^mfzn, )Vf--V& 

%imthT\*. mfUtt. Ru-C, Ru0 2 

S*U #Sl/<tt, FeS0 4 ■ 7H 2 O, Fe 

2 o 3 , Ru-c*fc«Ru02 «fc0#* 

L<\*. FeSO^ -7H 2 OS&ttFej 0 3 &mf 
^rh>IC»U 0. 0 1-12 0^;!/% 



-267- 



(4) 

5 

[0 0 0 8] 7*?t FSfcl/Tfck *;]/£7;i/xt 
7th7^ftb\ 7 p nt:^>7;i/xt:H, 

7;VxfcF, ^>X7;i/xfcF, p-?nn^>X7;V 
rtF, m-^nn^>X7;i/xt:h\ p-Wkr^x 
t H, P -7rX7iVftK W7JVrt i0 

hxi^u 1-3 o*;hsg>«h-c*d, ff^L< 

[0 0 0 9] *£fcAH*S££'bT 

hU;i/S> ^>ifx Mkrx ^>kx ^E/^nn 

mfznz, 20 
[ooio] ^m\zm^mmthx\t, mmomz 

ft, ftETffeJnjEET^fecfcK KJSfiSEtt, IS, ot: 
h y £ fc sx x r ;v©^**wir& t & a r * » 

[0 0 11] fflV^cTJI/'rt FSft^Hfrf 30 

ft 3 flAtf, tttt&ttllil 

[0 0 12] 
[0 0 13] 



*JRW5-3 1 0 7 2 1 

[0 0 14] 

y^D^/>168mg, ^>X7^rh: F 6 3 7 
mg*«i:tf^>f>l 2ml 0fl£ft&, R**H&T 
2 5t:T4 83#TOL<»bfe 0 EJHI'&WfcGCT 

[0 0 15] 1060! 2 
^DAW>19 6mg t ^>X7;i/xt H6 3 7 

2 5^4 8WSL<Wl,fc 0 R*B£**GCT? 
[0 0 16] ^«J3 

2 -pW]/v^nA^1jV>2 2 4mg, ^>X7JI/T 
tH 6 3 7mg*cttf^>if>l 2ml©jg^ftS, R 

^SGCTfMfTSi:* 
[0 0 17] ^l»J4 

4' h*5/7-feh7x/>3 0 Omg, ^>X7)V 
TtF 6 3 7mg££rJ^>-t£>l 2ml©I^*f€, 
8*£H»T2 5<CXM 8P#IB*^<«#L&. HJfcS 
£tf£GCT#trr£<^ »*p-^b^>7x-;W 

[0 0 18] ^J6W5 

4- t -^5 1 ;l/v^nA4 1 1ty>3 0 9mg, tf/UT 
Jl/jt H2 5 8mgM^DD^^/l 2ml(?)I 

fc 0 Rj&H£fc&GCT?#«rTSfc* 4-t-^;i/- 
6 -A*UV ^ h >#IR¥ 9 0 %«IT^L 
[0 0 19] ^»J6~1 0 

^n^y>i68mg 1 my^u 

, OX7Jl/rhH8 4 9mgM^ 

^rfe^&f#fc 0 ftriJdrfc^ir^Ttt* gc- i smzk 

[0 0 2 0] 
[HI] 



-268- 



(5) 



*JHW5-3 1 0 7 2 1 



8 







(X) 


u / » k uj :/ n^nKfl 0 
(%) 


6 


Fe 


1 4 


9 (61) 


7 


FeS0 4 -7ft 0 


7 7 


41 (53) 


8 


Fe 2 0 3 


76 


43 (5 6) 


9 


52 Ru-C 


3 5 


2 6 (7 5) 


1 0 


RuO 2 


5 1 


3 3 (6 5) 



[0 0 2 1] 1-1 6 

y^DA>^;>16 8mg, Fe 2 Oa 3. 2mg, 



*D^>1 2ml©Sm Sl*»ffl^T2 5tTl 
7l*HB*#Lfc- E«H£toSGCT?#*rU S2^ 

[0 0 2 2] 
[*2] 



sum 




( X) 


5- /tHn9#h>W* 
(%) 


1 1 


7izb7^xtF 


3 7 


9 (23) 


1 2 






7 (-) 


1 3 




1 2 


4 (35) 


1 4 




1 2 


11 (9 3) 










1 5 




2 6 


2 0 (8 0) 


1 6 




1 1 


9 (81) 



* 1 *h>^d^>£/ > >, * 2 ftv^C!^>^/X ( ) &>1 2ml »*»BBaT2 5<CT1 7BSRI 

[0 0 2 3] UltWl 7-2 2 
^D^>^y>16 8mg, Fe 2 Oa 3. 2mg, [0 0 2 4] 

7;l/xhH3^M (*fS/^D^>^y» &<£^X>i^ [S3] 





7;i/ft p 


wer 1 
( x) 


5- Al/D^h>4PP 2 
«) 


1 7 




8 3 


8 1 (9 8) 


1 8 




4 


4 (10 0) 


1 9 


7u lf^>7Jl^t: H 


4 0 


40 (1 0 0) 


2 0 




5 3 


5 3 (1 0 0) 


2 1 




4 1 


4 1 (10 0) 


2 2 




34 


3 4 (1 0 0) 



[0 0 2 5] ^J6W2 3-2 5 

ls$W\y9J >1 6 8mg, Fe 2 Os 3. 2mg, 
^yX7)W\i F8 4 9mg:fccfctf*f8l 2m 1 <Di&& 



[0 0 2 6] 
[314] 



-269- 



9 



*JHW5-3 1 0 7 2 1 

10 



mm 


mm 


( X) 


5- rt]/U5#h>W^* 2 
(SO 


2 3 




8 3 


8 0 (9 6) 


24 




4 9 


47 (9 6) 


2 5 




2 5 


23 (91) 



[0 0 2 7] S10V2 6-2 8 [0 0 2 8] 

y^D^>^;>16 8mg, Fe 2 0 3 3. 2mg, [g5] 
^>X7;l/xh F*3cfctf^>i?> 12ml 0j&&*£, * 



mmm 


(*h>#n^>*/>) 


KfW 1 
( %) 


5- nvu^zvyw* 
{%) 


2 6 


1 


2 8 


2 9 (10 1) 


2 7 


2 


4 1 


40 (9 8) 


2 8 


3 


8 3 


8 1 (9 8) 



[0 0 2 9] ^Ji^f2 9-3 2 

^^D^>3 r ;>168mg, Fe 2 Oa , ^>X7)l 
rh H 6 3 7mg*J;tf^^>l 2ml ©I^ftS, & 



mi 


Fe 2 o 3 mmm 


mw 1 


6- rtVU79 h> 








( %) 


(%) 












— & 


2 9 


0. 001 


6 7 


64 (94) 


635 


3 0 


0. 005 


5 8 


54 (9 3) 


108 


3 1 


0. 05 


8 6 


8 0 (9 3) 


16 


3 2 


0. 10 


94 


8 5 (9 0) 


8.5 



* l ^v^n^>^y>, * z *h>^n^>^/x ( ) jfiorajfeSfc^fcofc. *«»^tc^^T«, EJSi&& 

[0 0 3 1] HJS093 3-4 4 * HJ »XfcTftjiU W1Il£S*LT#£nS^S£ 

^h>25U*Jk Fe 2 O s 3. 2mg, ^>X7;P 40 5/y*^*9A^OVh^7^-*&«II»W*Ji 

ftF 6 3 7mg££tf^>if>l 2mlOim # nv h^?7^ — 9 HUT* E tfc ± Off? ft. 

Bt*#BB«T 2 5 <CT 1 7 mmWVTco HJSS'&iftS [0 0 3 2] 

fck GC- I Sffifc.fcSJiftfc.fctfGC-MSfc.k** 



[0 0 3 0] 
[S6] 



-270- 



11 



*JHW5-3 1 0 7 2 1 

12 



m 




Mb** 1 






m 
m 




(X) 




(50 


33 




8 5 




84(99) [81] 


34 




9 7 




95(98) [92] 


35 




1 1 




11(100) 


36 




8 3 




80(97) [78] 












37 




9 7 




97(100) [93] 












38 




5 




5(100) 


39 




4 0 




40(100) 


40 


4'- >h*5/7* 


8 0 




80(100) [77] 












41 




5 




5(100) 




y u t_ <j y x/ ✓ 


Q 
O 














2(20) 


43 


2-7U;i/^D 




6— 7U;i^6^\* 


[63] 












44 






3 j8-7^h^-D 


[56] 




7>Hnx^>- 










1 7-*> 




it7>FDX^>- 










1 7-#> 





(si) mt. ci. 5 mm^ ffpmwft fi mm^m 

C 0 7 C 67/42 8018 -4H 

69/14 8018 -4H 

69/157 8018-411 

CO 7D 309/30 D 7729-4 C 

313/04 7729-4 C 

// C 0 7 B 61/00 3 0 0 



-271- 



